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Abstract 
The objective of this research was to study the status of the total energy consumption in terms of the total electric energy 
consumption, specific energy consumption (SEC) and energy utilization index (EUI) in Suan Sunandha Rajabhat University, 
Bangkok, Thailand in 2012-2014. The data of the electric energy consumption in 2012-2014 and the total area of Suan Sunandha 
Rajabhat University were collected. It was observed that the total area of Suan Sunandha Rajabhat University was about 
128,001.14 square meters (m2). It was divided to two parts which were an air conditioner area and non-air conditioner area 
approximately 89,286.04 and 38,715.10 m2, respectively. It was found that the total electric energy consumptions in 2012-2014 
were increase about 10 % in each year. It influenced to increasing the specific energy consumption (unit of MJ/m2) about 10 % in 
each year. The total electric energy consumption was mostly used for the air conditioner system, lighting system and elevator 
system. Therefore, it might to have energy conservation measure for those of the systems. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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Nomenclature 
EUI energy utilization index 
kWh kilowatt-hour  
NA not available 
SEC specific energy consumption 
THB Thai Baht 
1. Introduction 
Energy involves to the daily life of human. The increasing of world population effected on high energy usage. 
The commerce used the high electricity consumption as follows: department store, hotel, apartment, retail trade and 
real estate service, etc. This involved to increasing of GDP about 6.5 and final energy consumption of 5.2 kTOE 
(DEDE, 2014). Conventional energy is mostly used for the electric energy generation which effected on decreasing 
of the energy resources. Furthermore, these reasons will lead to the crisis of an energy shortage that it will directly 
affect the rising of energy cost and fluctuation of energy price. Therefore, all countries realize this problem and try 
to solve the problem by reducing energy consumption or choosing energy equipment.  
In 2012, situation of the energy in Thailand showed that the energy consumption was higher than in 2011 by 
about 3.9% (DEDE, 2013). In 2013, trend of energy usage depended on the economic growth in the country 
approximately 4.5 - 5.5%. The global crude oil price was about 108 to 113 dollars per barrel. The electric energy 
consumption in 2013 increased with the commercial energy margin about 5.4% when compared with the electric 
energy consumption in 2012. The electric energy consumption of buildings were recorded. Then, the energy 
management for buildings was reported to the Ministry of Energy. The report showed the energy usage of buildings 
and guidelines for saving energy. Furthermore, the Prime Minister's Cabinet promoted a policy of energy 
conservation by reducing the energy use in government buildings. The Prime Minister's Cabinet had agreed to 
closely monitored the situation in global energy prices and found the ways to mitigate the economic impact. In the 
cabinet meeting on March 16, 2012, the government commanded to reduce the energy consumption at least 10 % in 
order to decrease oil imports (EPPO, 2014). 
The energy consumption directly influenced to the specific energy consumption (SEC) and the energy utilization 
index (EUI) (Rewthong, 2014; Srimode, 2011). The high energy consumption affected the increasing of specific 
energy consumption and negative value of the energy utilization index which resulted in “no passing” of the 
standard criterion (Boonmee & Laiprasertporn, 2013; Nakrak, 2011). Pochkao (2005) researched energy savings in 
the education buildings of Vongchavalitkul University in Nakhon Ratchasima province, Thailand. This research 
studied and evaluated the energy consumption in the terms of the lighting systems, air conditioner systems and other 
systems. The energy usage could be divided into three categories such as lighting (14%), air conditioner systems 
(75%) and the other systems (11 %).  
This research was to study the electric energy consumption, specific energy consumption (SEC) and the energy 
utilization index (EUI) of Suan Sunandha Rajabhat University, Bangkok, Thailand. 
2. Methodology 
This research was conducted by collecting the data of the total area (unit of square meter (m2)) and the electric 
energy consumption (unit of kilowatt-hour (kWh)) of all of buildings in Suan Sunandha Rajabhat University, 
Bangkok, Thailand in 2012-2014. The data were then analyzed and determined the specific energy consumption and 
the energy utilization index.  
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2.1. Data collection  
The data of electric energy consumption (unit of kilowatt-hour (kWh)) in 2012-2014 was collected from 
electricity bill. The information of total area (unit of square meter (m2)) of Suan Sunandha Rajabhat University, 
Bangkok, Thailand was gathered.  
2.2. Specific energy consumption (SEC) 
The data of electric energy consumption (unit of kilowatt-hour (kWh)) and the information of the total area (unit 
of square meter (m2) were studied and analyzed. The specific energy consumption (SEC) could be calculated from 
the amount of the electric energy consumption in unit of the kilowatt-hour (kWh) and the total areain unit of 
thesquare meter (m2). The specific energy consumption was calculated using the following equation 
(Mungwithitkul, 2005): 
 

 ൌ ሺ ൈ ͵Ǥ͸ሻ  
(1) 
2.3. Energy utilization index (EUI) 
The energy utilization index is related to the standard electricity utilization (SEU) and electric energy 
consumption in unit of kilowatt-hour (kWh). The standard electricity utilization (SEU) is related to an amount of 
officers, students, days of working, the total areas (m2) and temperature (qC) using the following equation (EPPO, 
2014): 
 ൌ ቈሺʹǤʹͷͳ ൈ ሻ ൅ ሺͲǤͲͶʹ ൈ ሻ
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 (2) 
The energy utilization index was calculated using the following equation (EPPO, 2014): 
 
 ൌ ሾሺͲǤͻ ൈ ሻ െ ሿ  
(3) 
 
The result of EUI is equal positive value which passes the standard criterion. If the result of EUI is equal 
negative value, it does not pass the standard criterion.  
 
3. Results and discussions 
3.1. Total area of Suan Sunandha Rajabhat University 
Suan Sunandha Rajabhat University is in Bangkok, Thailand. It is the educational building. There are many 
buildings in this university such as office of dean building, classroom building, canteen building, gymnasium 
building, scientific central building, academic environment scholar, physical plant and service section building, and 
computer central building, etc. This university had the total area about 128,001.14 m2. It was divided into 2 parts 
which were air conditioner area and non-air conditioner area of 89,286.04 and 38,715.10 m2, respectively. The 
1169 Orrawan Rewthong et al. /  Procedia - Social and Behavioral Sciences  197 ( 2015 )  1166 – 1173 
percentage of total area of Suan Sunandha Rajabhat University was divided into two parts: the air conditioner area 
of 69.75 % and non-air conditioner area of 30.25 % as shown in Fig. 1. 
 
 
Fig. 1.The percentage of the air conditioner area and non-air conditioner area in Suan Sunandha Rajabhat University. 
 
3.2. The electric energy consumption and price of the electric energy consumption 
The electric energy consumptions of Suan Sunandha Rajabhat University in 2012-2014 were considered. It was 
found that the total energy consumption in 2013 was higher than 2012 as shown in Table 1. This was because the 
energy requirements for each activity were different and depended on the activities. The total energy consumption 
was mainly used for 3 systems such as the air conditioner systems, the lighting systems and the elevator systems. 
The electric energy consumption of Suan Sunandha Rajabhat University was shown in Table 1. 
 
  Table 1. The electric energy consumption of the university. 
 
Month 
Electric energy consumption (kWh) 
2012 2013 2014 
January 859,540 1,310,895 815,570 
February 926,680 934,493 556,097 
March 726,669 869,212 1,430,188 
April 313,389 749,788 1,032,279 
May 861,294 878,020 934,290 
June 1,421,927 876,238 994,758 
July 1,082,032 937,651 464,082 
August 985,722 1,058,583 1,602,153 
September 812,089 1,094,543 557,284 
October 352,049 1,011,288 1,124,209 
November 1,277,451 1,010,170 NA 
December 618,087 478,065 NA  
Total 10,236,929 11,208,946.00 NA 
Average 853,077.42 934,078.83 NA  
 
Note: NA = not available. 
Air conditioner  
area 
69.75 % 
Non-air 
conditioner area 
30.25 % 
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Table 1. shows that the highest electric energy consumption in 2014 was occurred in August, while the highest 
electric energy consumption in 2013 was occurred in January. This was because there were activities and a New 
Year festival (Rewthong, 2014). In June, 2012 was the beginning of the semesters and in April - May were the 
summer semester. In October, 2012 was the closed semester whilst in October, 2013-2014 were the open semester. 
These results were related to the high values of the electric energy consumption in October, 2013-2014. An amount 
of the energy using in other months were different which depended on the events and the teaching schedules. The 
electric energy consumption directly affected the price of the energy as shown in Table 2. 
 
 Table 2. Price of the electric energy consumption. 
 
Month 
Price (THB) 
2012 2013 2014 
January 3,255,774.74 5,917,942.53 3,827,725.04 
February 3,653,987.80 4,257,911.00 2,554,978.91 
March 3,796,505.90 3,877,704.17 6,840,750.59 
April 1,102,000.32 3,477,472.01 4,801,503.03 
May 3,226,924.38 3,882,411.06 4,332,205.18 
June 5,658,128.61 3,875,045.11 4,610,695.39 
July 4,293,891.67 4,194,944.99 2,169,686.17 
August 3,543,891.67 4,716,813.63 7,466,951.66 
September 4,007,111.78 4,964,037.36 2,623,985.25 
October 1,581,012.29 4,616,978.28 5,240,850.98 
November 5,755,237.84 4,628,594.46 NA 
December 2,727,029.46 2,186,683.69 NA 
Total 42,601,496.46 50,596,538.29 NA 
Average 3,550,124.71 4,216,378.19 NA 
 
  Note: NA = not available. 
 
3.3. Specific energy consumption 
The specific energy consumption commonly depended on the electric energy consumption and the total area. The 
total area was divided into the conditioner area and non-conditioner area. The electric energy consumption directly 
effected on the specific energy consumption. Decreasing of the SEC value could help to improve and manage the 
energy conservation in the university. 
Table 3. shows the specific energy consumption of Suan Sunandha Rajabhat University in 2012-2014. In 2014, 
the SEC in August was equal to 45.06 MJ/m2. It exhibited the highest value of the specific energy consumption. The 
value of total SEC in 2013 was higher than the value in 2012. The SEC of the building depended on the events, local 
weather at the university, open and closed during the semesters. This result corresponded to the specific energy 
consumption of the science and technology building of Sripatum University (Srimode, 2011) and educational 
building (Rewthong, 2014). 
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 Table 3. The specific energy consumption of the university. 
 
Month 
Specific energy consumption (MJ/m2) 
2012 2013 2014 
January 24.17 36.87 22.94 
February 26.06 26.28 15.64 
March 20.44 24.45 40.22 
April 8.81 21.09 29.03 
May 24.22 24.69 26.28 
June 39.99 24.64 27.98 
July 30.43 26.37 13.05 
August 27.72 29.77 45.06 
September 22.84 30.78 15.67 
October 9.90 28.44 31.62 
November 35.93 28.41 NA 
December 17.38 13.45 NA 
Total 287.91 315.25 NA 
Average 23.99 26.27 NA 
 
 Note: NA = not available. 
 
 
3.4. Energy utilization index 
The energy utilization index is the successful level of the energy saving operation. The results of the energy 
utilization index were shown in Table 4. 
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 Table 4. The energy utilization index of the university. 
 
Month 
Energy utilization index 
2012 2013 2014 
January -0.21 -0.49 -0.13 
February -0.23 -0.22 0.38 
March 0.06 -0.11 -0.43 
April 1.20 -0.08 -0.29 
May -0.14 -0.12 -0.12 
June -0.49 -0.17 -0.23 
July -0.31 -0.19 0.73 
August -0.31 -0.35 -0.54 
September -0.12 -0.34 0.37 
October 1.08 -0.28 -0.32 
November -0.43 -0.29 NA 
December 0.09 0.20 NA 
Total 0.19 -2.45 NA 
Average 0.02 -0.20 NA 
 
 Note: NA = not available. 
 
Table 4. shows the energy utilization index of the university in 2012-2014. Those of theenergy utilization index 
of each months were the positive and negative values which expressed the “passing” and “no passing” of the 
standard criterion. It was found that the total and average values of energy utilization index of the university in 2012 
passed the standard criterion. Whilst the energy utilization index of the university in 2013 did not pass the standard 
criterion. These results corresponded to the values of the electric energy consumption and the specific energy 
consumption from Table 1. and Table 3., respectively. The value of total electric energy consumption in 2013 was 
higher than the total electric energy consumption in 2012. Nakrak (2010) studied the energy utilization index of 
Sirindhorn International Institute of Technology building. The energy utilization index of this building was -0.12 
which did not pass the standard criterion. 
 
4. Conclusions 
 
The total electric energy consumption and specific energy consumption of Suan Sunandha Rajabhat University 
was increasing every year. The total electric energy consumption and SEC were different in each months of the year. 
Theenergy utilization index of each month was the positive or negative values. Considering of energy consumption 
could use to find a method for the energy conservation and saving the cost of energy. The measures of the electric 
energy conservation were divided into two phases such as a short and long term. In the short-term measures, the 
energy using of air conditioner systems, lighting and elevators were reducing. In the long-term, the electrical 
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equipment and electric systems were regularly improved and maintained. 
 
Acknowledgement 
The authors express their sincere appreciation to the Institute of Research and Development, Suan Sunandha 
Rajabhat University for financial support of this study.  
References 
Boonmee, A. & Laiprasertporn, N. (2013). Study on the status of electricity energy consumption in faculty of science and technology building, 
Suan Sunandha Rajabhat University, Suan Sunandha Rajabhat University. 
Department of Alternative Energy Development and Efficiency, Energy report of 2010, Ministry of Energy (DEDE). http://www.dede.go.th, 
[Available online: July-10, 2013]. 
Department of Alternative Energy Development and Efficiency, Energy report of 2012, Ministry of Energy (DEDE). http://www.dede.go.th, 
[Available online: October-1, 2014]. 
Energy Policy and Planning Office, Ministry of Energy (EPPO), Cabinet meeting report, http://www.eppo.go.th, [Available online: January-19, 
2014].  
Mungwithitkul, W. (2005). Processes and techniques for reducing energy costs of buildings and industries (2nd ed.). Rum-Thai Press, Bangkok. 
Nakrak, T. (2011). Management and improvement the power energy consumption of Thammasat University, Thesis of Master degree of Science. 
Thammasat University. 
Pochkao, A. (2005). Saving electricity energy in private educational building: a case study of the Vongchavalitkul University building, Thesis of 
Master degree of Engineering, Vongchavalitkul University. 
Srimode, P. (2011). A study of specific energy consumption in Sripatum University’s Lecture Building, Sripatum University. 
Rewthong, O., Sansiribhan, S., Boonmee, A. & Laiprasertporn, N. (2014). Study on the status of electricity energy consumption in educational 
building, ICEES 2014 : International Conference on Energy and Environmental Sciences, London, United Kingdom.  
 
 
 
